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gte»se amend the Claims gg foHnw« 

1. (Currently Amended) A process for polymerizing olefin(s) comprising combining 
said olefin(s) in the presence of a catalyst system comprising a Group 15 
containing bidentate or tridentatett^ 

htfhiuro me^al atom is boijnd tp at least one leaving group and to at least two 
Group 15 atoms, wherein the at least one of the at least two Group 15 atoms is 
bound to a Group 1 5 or 1 6 atom through a bridging group, and a [bulky ljgand 
metallocene-type] metallocene catalyst compound wherein metallocene 
compound and said Group 15 containing bidentate ortrideritate ligafed hirhium : 
catalyst compound are added to a polymerization reactor in one of a slurry, a 
solution, an emulsion, a dispersion or a suspension. 

2. (Original) The process of claim 1 wherein the bridging group is selected from the 
group consisting of a d to C20 hydrocarbon group, a heteroatom containing 
group, silicon, germanium, tin, lead, and phosphorus. 

3. (Original) The process of chum 2 wherein the Group 15 or 16 atom may also be 
bound to nothing, a hydrogen, a Group 14 atom containing group, a halogen, or a 
heteroatom containing group, and wherein each of the two Group 15 atoms are 
also bound to a cyclic group and may optionally be bound to hydrogen, a halogen, 
a heteroatom or a hydrocarbyl group, or a heteroatom containing group. 

4. (Original) The process of claim 1 wherein the Group 1 5 containing hafnium 
compound is represented by the formulae: 
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R4 

/ V 

R 3 — L - MHXi 

R7 

?5 



R6 



R* 

R 7 



IT 



Formula (I) or 

, R4 , 
I 



Formula (II) 

wherein M is hafiiium; 

each X is independently a leaving group; 

n is the oxidation state of M; 

m is the formal charge of the Y, Z and L or the Y, Z and L' ligand; • 
L is a Group 15 or 16 element; 

L f is a Group 15 or 16 element or Group 14 containing group; 
Y is a Group 1 5 element; 
Z is a Group 15 dement; 

R 1 and R 2 are independently a Ci to do hydrocarbon group, a heteiaatom 
containing group having up td twenty carbon atoms, silicon, germanium, tin, lead, 
or phosphorus; 

. . - . • ■ .... 
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R a is absent or a hydrocarbon group, hydrogen, a halogen, a heteroatom 
containing group; 

R 4 and R 5 are independently an alkyl group, an aiy] group* substituted aryl group, 
a cyclic alkyl group, a substituted cyclic alkyl group, a cyclic arylalkyl group, a 
substituted cyclic arylalkyl group 6t multiple ring system; 
R l and R 2 may be interconnected to each other, and/or R 4 and R* may be 
interconnected to each other;. 

6 7 • 

R andR are independently absent, or hydrogen, an alkyl group, halogen, 
heteroatom or a hydrocarbyl group; and 

R* is absent, or is hydrogen, a Group 14 atom containing group, & halogen, a 
heteroatom containing group. 

5. (Original) The process of claim 4 wherein R 4 and R 3 are represented by the 
formula: 




wherein R 8 to R 12 are each independently hydrogen, a Ci to C40 alkyl group, a 
halide, a heteroatom, a heteroatom containing group containing up to 40 carbon 
atoms, wherein any two R groups may form a cyclic group and/or a heterocyclic 
group and Tvherem the cyclic groups may be aromatic. 

• • .*"**• ■ * '•«•** ,»'..* 

6. (Currently Amended) The process of claim 5 wherein. SitaE!! [R 5 / R 10 and R 12 ] 
are independently a methyl, ethyl, propyl or butyl group. • 

1. (Currently Amended) The process of claim 5 wherein R 8 toR lz |R y T R ,0 ,and R 12 ] 
are methyl groupsf , and R 8 and R 1 ■ are hydrogen]. • 
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8. (Original) The process of claim 4 wherein L, Y, and Z are nitrogen, R 1 and R 2 are 
a hydrocarbon radical, R 3 is hydrogen, arid R 6 and R 7 are absent 

9. (Original) The process of claim 4 wherein L and Z are nitrogen, V is a 
hydrocarbyl radical, and R 6 and R 7 are absent, 

10. (Original) The process of claim 1 wherein the catalyst system is supported on a 
carrier, 

1 1 . (Original) The process of claim 1 wherein the process is a continuous gas phase 
process. 

12. (Original) The process of claim 1 wherein the process is a continuous slurry phase 
process. 

1 3 . (Original) The process of claim 1 wherein the olefin(s) is ethylene. 

14. (Original) The process of claim 1 wherein the olefins are ethylene and at least one 
other monomer having from 3 to 20 carbon atoms. 

15. (Original) The process of claim 1 wherein the catalyst system further comprises 
an activator, 

16. (Previously Presented) The process of claim 1, 4 or 5, wherein the metallocene 
catalyst compound comprises a metallocene compound of the general formula: 

L A L B M' On or L A AL E M' Qn 
wherein M' is a Group 4, 5 or 6 metal atom, 

L A and L B are selected from the group consisting of cyclopentadienyl, 
tetrahydroindenyl, indenyl, fluorenyl, and substituted versions thereof, L A and L B 
are each bonded to M' ; 
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each Q is a nxmoanionic leaving group, 

A is a divalent bridging group containing at : least one Group 13 to Group 16 
atom; and 
n is 0, 1 or 2. 

17. (Previously Resented) The process of claim 16 wherein M' U.a Group 4 metal, 
and wherein said process is a gas phase process. 

18. (Previously Presented)The process of claim 1 wherein the Group 15 containing 
bidentate or tridentate ligated hafiiium compound and the metallocene catalyst 
compound are present in a molar ratio of 1:99 to 99:1. 



19. (Previously Presentetf)The process of claim 1 wherein the Group 15 containing 
bidentate or tridentate ligated hafnium compound and the metallocene catalyst 
compound are present in a molar ratio of 80:20 to 20:80. 

20. (Previously Presented) The process of claim 1, wherein said Group 15 containing 
bidentate or tridentate ligated hafiiium compound comprises a tridentate ligated 
group, wherein said metallocene catalyst compound is represented by the 
formulae; 

l/L B M'Qn 

where M' is a Group 4, 5, or 6 metal atom; L A and L* comprise unsubstttuted or 
substituted, cyclopentadienyl ligands or cyclop entadienyl-type ligands, 
heteroatom substituted and/or heteroatom containing cyclopentadienyl ligands 
bonded to M',L A and L B may be the same or different, L A and L B are each 
bonded to M' ; Q is a monoanionic Ugandan is 0, 1 or 2, such that formula (HI) 
represents a neutral metallocene catalyst compound; wherein said process further 
comprises combining an activator selected from alumoxane, a modified 
alumoxane, non-coordinating ionic activators, non-coordinating neutral activators* 
and combinations thereof; and wherein said process is a gas phase process, 
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21. (Previously Presented) The process of claim 15, wherein said activator is selected 
from alumoxane, modified alumoxane, or combinations thereof, and said process 
further comprises combining said catalysts and the activator depositing on, 
contacting with, vaporized with, bonded to, incorporating within, adsorbing in, or 
absorbing in, a support. 

22. (Previously Presented) The process of claim 2 1 , wherein said olefin(s) comprise 
one or more of ethylene, propylene, butene-1, pentemvl, 4-methyl-pentene-l, 
hexene-1, octene-1, decene-1, or combinations thereof 

23. (Previously Presented) The process of claim 20, wherein said olefins) comprise 
one or more of ethylene, propylene, butene-1, penierte-U 4-methyl-pentene-l, 
hexene-1, octene-1, decene-1, or combinations thereof. 

24. (Previously Presented) The process of claim 22, wherein said olefins) comprise 
one or more of ethylene, propylene^ butene-1, penteto-1, :4-methyl-|^terie^l, 
hexene-1, octene-1, or combinations thereof 

25. (Previously Presented) The process of claim 23, wherein said olefin(s) comprise 
one or mote of ethylene, propylene, butene-1, pentene-1, 4-methyl-pentene-l, 
hexene-1, bctene-1, or combinations thereof 

26. (Previously Presented) The process of claims 1 or 20, wherein said Group 15 
containing bidentate or tridentate Ugated hafnium compound is a tridentate 
compound represented by the formulae: 
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R4 



R3 




wherein 

Mis hafnium, ... 
each X is independently a leaving group, 
n is the oxidation state of M, 

m is the formal charge of the ligand comprising Y, Z and L, 
L is a Group 15 dement, 
Y is a Group 15 element, 
Z is a Group 15 element, 

R 1 and R* are independently a d to C20 hydrocarbon group, or a heteroatom 
containing group having up to twenty carbon atoms, the heteroatom 
selected from the group consisting of silicon, germanium, tin, lead, and 
phosphorus; wherein optionally, R 1 and R? are interconnected to each 
other, and/or R 4 and R 5 may be interconnected to each other, 
R 3 is absent, a hydrocarbon group, a hydrogen, a halogen, or a heteroatom 
containing group, 

wherein R 4 and R* are represented by the formula 
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R 12 




BondtoZorY 

wherein 

R* to R 12 are each independently hydrogdd, * Ci to C* alkyl group, a hilid^ a 
heteroatom, a heteroatom contaiiiing group containing up to 40 carbon 
atom* wherein any two R groups may form a cyclic group and/or a 
heterocyclic group, and wherein the dyclic groups may be aromatic, and 

R 6 and R 7 are independently rfbsem; hydrogen; an alkyl group, halogen, 
heteroatom or a hydrocarbyl group. 

r ; (Previously Presented) The process of claim 16* wherein -said Gtfcup 15 
containing bidentete or tridenfctte ligated hafnium compound is tf'tridentate 
compound represented by the formulae: 

R4 




wherein 

M is hafnium, 

each X is independently a leaving group, 
n is the oxidation state of M, 

m is the formal charge of the ligand comprising Y, Z and L, 
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L is a Group 1 5 dement, 
Y is a Group 15 dement, 
Z is a Group 15 element, 

R 1 and R 2 are independent a CI to C20 hydrocarbon group, or a heteroatom 
containing group having up to twenty carbon atoms, the heteroatom 
selected from the group consisting of silicon, germanium, tin, lead, and 
phosphorus; wherein optionally, R 1 and R 2 are interconnected to each 
other, and/ or R 4 and R 3 may be interconnected to each other, 
R 3 is absent, a hydrocarbon group, a hydrogen, a halogen, or a heteroatom 
containing group, 

wherein R 4 and R 3 are represented by the formula 



R12 




BondtoZorY 

wherein 

R 8 to R 12 are each independently hydrogen, a Ci to C40 alkyl group, a halide, a 
heteroatom, a heteroatom containing group containing up to 40 carbon 
atoms, wherein any two R groups may form a cyclic group and/or a 
heterocyclic group, and wherein the cyclic groups may be aromatic, and 

R 6 and R 7 are independently absent, hydrogen, an alkyl group, halogen, 
heteroatom or a hydrocarbyl group. 
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28. (Previously Presented) The process of claims 1 or 20, wherein said Group 15 
containing bidentate or tridentate ligated hafhium compound is a tridentate 
compound represented by the formulae^ , 



R1 y 

R 3 l M"X n+m 



i 



^R7 
5 



where M is hafiiiura, each X is independently an alkyl leaving group, n is the 
oxidation state of M,, . 

m is the formal charge of the ligand comprising Y, Z and L, 

L, Y and Z are nitrogen, 

R 1 and K ? are independently — -CHr— CH*?— , 

R 3 is hydrogen, 

wherein R 4 and R 5 are represented by the formula 



R12 




BondtoZorY 
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wherein 

R toR are methyl groups; and 
R 6 and R 7 are absent 

29. (Previously Pfeseiited) The process of claims 16, wherein ^d Group 15 
containing bidentate or trideritAte figafed hafoium compound is a tridemate 
cbmpoufld rqiresehted by the formulae: 



, where M is hafnium, each X is independently an alkyl leaving group, ft is the 
oxidation state of M, 

m is the formal charge of the ligand comprising Y, Z and L, 

L, Y and Z are nitrogen, 

R l and R 2 are independently — CH2 — CH*— , 

R 3 is hydrogen, 

wherein R 4 and R 3 are represented by the formula 




R4 




: i 
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R12 




BondtoZorY 



wherein 

R 8 to R 12 are methyl groups; and 



30. 



31. 



R* and R 7 are absent. . 

(Previously Presented) The process of claims 1 or 20, wherein said process further 
comprises producing a polymer from said polymerization of olefin(s), said 
polymer comprising an ethylene polymer or copolymer comprising a residual 
metal content of 5.0 ppm or less, an I 2 of from O.Ol.to 10 dg/min., an hi of from 1 
to 10dg/jnin., a density from 0.930 to 0.970 g/cm 3 , Mw/Mn of between 20 and 60, 
and a I21/I2 greater than or equal to 80. 

(Previously Presented) A process for polymerizing olefin(s) comprising,, 
combining said olefin(s), a hafnium catalyst compound represented by the 



formulae: 



R4 



R3 
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where M is hafhium, each X is Independently an alkyl leaving group, n is the 
oxidation state of M, 

m is the formal charge of the ligand comprising Y, Z and L, 

L, Y and Z are nitrogen, 

R 1 and R 2 are independently — CH2 — CH2 — , 

R 3 is hydrogen, 

wherein R* and R 5 are represented by the formula 



R 12 




BondtoZorY 

wherein 

R 8 to R 12 are methyl groups; 
R 6 and R 7 are absent; 

wherein the metal locene catalyst compound comprises compound of the general 
formula: 

L*L B M f Q n 

where M' is a Group 4, 5, or 6 metal atom; L A and L B comprise unsubstituted or 
substituted, cyclopentadienyl ligands or cyclopentadienyl-type ligands, 
heteroatom substituted and/or heteroatom containing cyclopentadienyl ligands 
bonded to M' , L A and L B may be the same or different, L A and L B are each 
bonded to M' ; Q is a monoanionic ligand, n is 0, 1 or 2, such that formula (HI) 
represents a neutral metallocene catalyst compound; 

wherein said process further comprises combining said hafnium catalyst 
compound and said metallocene catalyst compound, and an alumoxane; wherein 

1999U02XR£m 1.1 ll.l 1 .2-05.doc 
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said hafnium catalyst compound, said raetaJlocene catalyst compound, and said 
alumoxane are added to a polymerization reactor in one of a slurry, a solution, an 
emulsion, a dispersion or a suspension; 

wherein said olefin(s) comprise one or more of ethylene, butene-1, hexene-1, 
octene-1, or combinations thereof; and 

wherein said process further comprises producing a polymer from said 
polymerization of olefin(s), said polymer comprising an ethylene polymer or 
copolymer comprising a residual metal content of 5.0 ppm or less, an la of from 
0.01 to 10 dg/min., an I 2i of from 1 to 10dg/mia, a density from 0.930 to 0.970 
g/cm s , Mw/Mn of between 20 and 60, and a I21/I2 greater than or equal to 80 

32. (Previously Presented) The process of claim 31, wherein said wherein said 
hafnium catalyst compound, said metallocene catalyst compound, said alumoxane 
and a support are spray dried. 

33 . (Previously Presented) A process for polymerizing olefin(s) comprising, 
combining olefin(s), a catalyst composition having a Group 15 containing 
tridentate ligated hafhium catalyst compound wherein the hafnium is bound 
to at least one leaving group and to at least two Group 15 atoms, and 
wherein at least one of the at least two Group 15 atoms is bound to a group 
1 5 or 16 atom through a bridging group; and a metallocene catalyst 
ccmmc*md» wherein said metallocene compound is represented by the 
formula: 

L*L B M' Oj, 

i. 

wherein M' is a Group 4, 5 or 6 metal atom; 
L A and L B are selected from the group consisting of cyclopentadienyl, 
t^rahydroindenyj, indenyl, fluorenyl, and substituted versions thereof; L A and L B 
are each bonded to M' ; 
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Q is a monoanionic leaving group; 

nisO, 1 or 2, > : : . : i 

wherein said process further comprises combining an activator selected from 
alumoxane, a modified alumoxane, nonn?oor4inating ionic activators, non- 
coordinating neutral activators, and combinations thereof; and 
•wherein said hafeium catalyst compound and said toetallbcene catalyst 
compound are added to a pol^mmmion reactor in one of a slurry, a solution, an 
emulsion, a suspension or a dispersion. 

34. ... (Previously Presented) Hie process of claim 33, wherein said hafoium catalyst 
compound and said metallocene catalyst compound, activator and a support are 
spray dried. 

35; (Previously Presienfed) The process of claim 33; wherein said wherein said 



where M is hafoium, each X is independently an alky! leaving group, n is the 
oxidation state of M, 

m is the formal charge of the ligand comprising Y, Z and L, 

L, Y and Z are nitrogen, 

R 1 and R* are independently — CHfe — CHr— , 

R 5 is hydrogen, 

wherein R 4 and R 3 are represented by the formula 
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R12 




wherein 

R 8 to R 12 are methyl groups; and 
R 6 and R 7 are absent. 

36, (Piously Presented) The process of claim 35, wherein said olefin(a) - 
comprise one or more of ethylene, butene-i, he*ene-i, octene-1, or 

' combinations theteof; arid "' 
wherein said process further comprises producing a polymer from said 
polymerization of olefin(s), said polymer comprising an ethylene polymer or 
copolymer comprising a residual metal content of 5.0 ppm or less, an h of from 
0,01 to 10 dg/min,, an I 22 of from 1 to lOdg/mia, a density from 0.930 to 0.970 
g/cm 3 , Mw/Mn of between 20 and 60, and a hifo greater than or equal to 80. 

37. (Previously Presented) The process of claim 36, wherein said Group 1 5 
containing bidentate or tridentate ligated hafnium catalyst compound and said 
metallocene catalyst compound are present in said polymerization reactor in a 
molar ratio of 20:80 to 80:20, and wherein said process further comprises adding 
an aluminum mono, di, or tri, stearate, aluminum octdates, aluminum oleates, or 
cyclohexylbutyrates, to said process. 

X999UQCn.BRXJS.lA 1 1. 1 1.2.05.<k>c 
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38. (Previously Presented) The process of claim 36< wherein said process is a gas 



39. (Previously Presented) A pol^^ii^tion process combining 

ethyjeiie and one or more other olefin(s), a Gro^ 15 ^ntaihing trideiitate Hgaieft 
hafnium catalyst compound and a metallocene catalyst compound, and an 
activator, said Group 15 containing tridentate ligaied hafrium catalyst compound 
repn?sei^bythef^^ . 

R1 y ^ • '■, ■ W<M', 



r3 L ~ ^M^^m 



R5 " ? 



wherein 

Mishafiyum, •./•-!..•• 

each X is independently a leaving group • " • - .w ' 

n is the oxidation state of M, 

m is the foftnal charge of the Y, ZandL 

L is a Group 15 or 16 element, 

Y is a Group 15 element, 

Z is a Group 15 element, 

R 1 and R 2 are independently a Ci to C^o hydrocarbon group, a heteroatom 
containing group having up to twenty carbon atoms, silicon, germanium, tin, lead^ 
or phosphorus, 

R 3 is absent or a ftydrocaibon group, hydrogen, a halogen, a heteroatom 
containing group, 
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R 4 and R 5 are independently an alkyl group, an aryl group, substituted aiyl group, 
a cyclic alkyl group, a substituted cyclic alkyl group, a cyclic arylalkyl group, a 
substituted cyclic arylalkyl group or multiple rit^g system, 
interconnected to each other, and 

R 6 and R 7 are independently absent, or hydrogen, an alkyl group, halogen, 
heteroatom or a hydrocarbyl group; and 

said hafiiium catalyst compound and said metallocene catalyst compound are 
adcted to a polymerization teacibr in one of a sluny, a solution, an emulsion, a 
dispersion or a suspension. 



40. (Previously Presented) The process of claim 39, wherein said activator is selected 
flrotii alumoxane, a modified alumoxane, noiwxjoidinatmg ionic activitorsi non- 
coordinating neutral activators, and combinations thereof; and said process further 
comprising combining said catalysts and the activator depositing on, contacting 
with, vaporized with, bonded to, f^rtKyr^^y^tii^ adscobu® in, or absorbing 
in, a support. ■■■..»■.■■ 

41. (Previously Presented) The process of claim 40, wherein said olefin(s) comprise 
one or more of ethylene, propylene, butene-1, pentene-1, 4-methyl-penteti^l, 
hexene-1, octem>l, decene-1, or combinations thereof, wherein said process 
further comprises producing a polymer from said polymerization of olefin(s), and 
said polymer comprising an ethylene polymer or copolymer comprising a residual 
metal content of 5.0 ppm or less^ an I*of from 0.01 to 10 dg/min., an I 2 i of from 1 
to lOdg/min., a density from 0:930 to 0,970 gfcm 3 , Mw/Mn of between 20 and 60, 
and a I21/I2 greater than or equal to 80: 

* •' 

42. (Previously Presented) The process of claim 41, wherein said wherein the 
metallocene compound comprises the general formula. 
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wherein M' is a Group 4, 5 or 6 metal atom, 

L A and L B are selected from the group consisting of cyclopemadienyt 

teti^ydroindenyl, indenyl> fluoreoyl, and substituted versions thereof L A 

and L B are each bonded to M' ; 

each Q is a monoanionic leaving group; and 

n is 0,1 or 2. 

«, (Previously Presented) The process of claims 42, wherein said Group 15 

containing tridentate ligated hafiiium catalyst compound is represented by the 



formulae: 



R4 



R3 




M n X n+ m 



where M is hafnium, each X is independently an alkyl leaving group, o is the 
oxidation state of M, 

m is the formal charge of the ligand comprising Y, Z and L, 

L, Y and Z are nitrogen, 

R 1 and R 2 are independently — CHj — CH 2 — , 

R is hydrogen, and 

wherein R 4 and R 3 are represented by the formula 
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R12 




Bond.toZorY 



wherein 

R* to R ,a are methyl groups; 
R* and R 7 are absent. - 

44. (Previously Presetted) The. process of claim 43, whereto said Group 15 
containing tridentate ligated hafnium catalyst .compound and said metallocene 
catalyst compound are present in said polymerization reactor m a molar ratio of 
20:80 ta 80:20 and wherein said process further comprises adding an aluminum 
mono, <H> : or tri, stearste, aluminum octoates, aluminum oleates, or 
cyclohexylbutyrates, to said process. 

45. (Previously Presented) the process of claim 44, wherein sdd hafnium catalyst, 
compound, said metallocene catalyst compound, said activator and said support 
are spray dried, and wherein said process ia a gas phase process. 
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